Summary. Plasma 
Introduction
The period of lactation between parturition and weaning in the sow is usually considered to be infertile (Polge, 1972) . Oestrus unaccompanied by ovulation occurs in a proportion of sows within 5 days of the peak of plasma oestrogen of feto-placental origin that occurs at parturition (Holness & Hunter, 1975) , but no further oestrous activity is observed until 3-7 days after weaning. Lactational anoestrus in the sow is characterized by a suppression of ovarian follicular growth and of accompanying uterine development and is associated with a low content of luteinizing hormone (LH) and a high content of follicle-stimulating hormone (FSH) in the anterior pituitary gland (Lauderdale, Kirkpatrick, First, Hauser & Casida, 1965; Palmer, Teague & Venzke, 1965; Crighton & Lamming, 1969) . The concentrations of LH, oestrogen and progesterone in plasma are low throughout this period (Molokwu & Wagner, 1973; Ash & Heap, 1975; Baldwin & Stabenfeldt, 1975; Parvizi, Elsaesser, Smidt & Ellendorff, 1976) .
Attempts to reduce the interval between successive pregnancies by exogenous hormone therapy (e.g. Heitman & Cole, 1956) or by partial separation of sow and litter (e.g. Smith, 1961; Crighton, 1970) , or by a combination of both (Crighton, 1970) have met with mixed success.
Inhibition of follicular growth is said to be most marked in early lactation but diminishes with time (Polge, 1972) . Early weaning systems have provided a more popular practical method of reducing the farrowing interval and weaning at 3-4 weeks post partum is now common commercial practice.
There have, however, been several reports in the farming press of oestrus in suckling sows (e.g. Boughton, 1967;  Phelps, 1969) and more recently this has been investigated in depth (Rowlinson, Boughton & Bryant, 1975; Petchey & Jolly, 1979) . The grouping of sows with their litters in early lactation, the presence of a boar and ad-libitum feeding from the time of grouping are each factors in the stimulation of oestrus during lactation (Rowlinson & Bryant, 1976) , and in combination have resulted in a 100% incidence of lactational oestrus, with 85% of the sows conceiving to first service . Management during lactation is, therefore, clearly able to overcome the otherwise inhibitory influence of the suckling stimulus, but the means by which this is achieved are unknown.
The hormonal events associated with oestrous cyclicity in the pig have been documented (Stabenfeldt, Akins, Ewing & Morrissette, 1969; Tilson, Erb & Niswender, 1970; Henricks, Guthrie & Handlin, 1972; Parvizi et al., 1976; Vandalem, Bodart, Pirens, Closset & Hennen, 1979; Dusza & Krzymowska, 1979) Centre, Amersham, U.K.) added to a pool of plasma. In the absence of unlabelled hormone, 500 µ of a 1:6000 dilution of antiserum in phosphate-buffered saline (PBS), pH 7-0, bound 45-4 ± 0-8% (n = 16) of [3H]progesterone (B0). Assay blanks consistently produced less displacement of | ¡progesterone than the lowest standard concentration used; i.e. were <0-125 ng/ml. The coefficients of variation within and between assays were 10-1 and 15-6% respectively, using a pool of plasma containing an estimated 1-41 ± 0-05 ng/ml. Progesterone added to this pool (0-4-16-0 ng/ml) was quantitatively recovered (equation of linear regression was y = l-025x + 0-119; r = 0-936). (Furr, 1973 = 90%) was 7-4 ng NIH-FSH-P2/ml. Porcine FSH added to a pool of plasma (10-50 ng/ml) was quantitatively recovered (equation of linear regression y = l-04x + 2-88; r = 0-903). Withinand between-assay coefficients of variation were 14-4 and 15-2% respectively.
Results
All experimental sows farrowed normally within 3 days of the predicted farrowing date (117 days after service), and delivered 11-0 ± 0-7 (s.e.m.) piglets/litter, of which 9-7 ± 0-9 were born alive (see Table 1 ). fig. 1 ).
Steroid hormones. Progesterone concentrations in late pregnancy (8-13 ng/ml) fell 1 or 2 days before parturition, reaching 1-5-3 ng/ml on the day of farrowing. Thereafter, plasma progesterone concentrations were low, and ranged between 0-3 and 1-4 ng/ml (0-9 ± 0-1; = 36) during the first 11 days post partum. Plasma oestrogen concentrations rose during the final 7 days pre partum from 150-360 pg/ml to reach 275-650 pg/ml on the last day of gestation, but fell abruptly after expulsion of piglets and placentae to 35-100 pg/ml. Oestrogen titres remained low (20-60 pg/ml plasma) in the early post-partum period. (Day, Anderson, Emmerson, Hazel & Melampy, 1959) , fell steadily in the last 3-4 days of pregnancy to reach low values by 1 day post partum. These low values were maintained during early lactation. Plasma concentrations of total oestrogen, primarily of placental or fetal-placental origin (Fevre, Leglise & Rombauts, 1968; Ash & Heap, 1975) , fell sharply at the time of parturition to reach, by the 2nd day post partum, the low levels recorded in early lactation. These observations are in close agreement with those reported by Molokwu & Wagner (1973) , Ash & Heap (1975) and Baldwin & Stabenfeldt (1975 (Parvizi et al, 1976) . The estimates of plasma FSH concentrations determined using the heterologous RIA described are considerably higher than those reported using homologous assays (Rayford, Brinkley, Young & Reichert, 1974; Vandalem et al, 1979) , but the porcine FSH standards used in the homologous assays, however, were of considerably higher biological potency than the standard employed here (20x and 18x NIH-FSH-P1, respectively). Plasma FSH con¬ centrations, whilst fluctuating between samples taken from the same sow, were maintained or fell slightly in the days approaching and during the 4-5 days following parturition. Movement from the farrowing shed of sows and litters was associated with increased plasma gonadotrophic activity in both groups. The increased frequency of blood sampling adopted after the change may have contributed to the apparent increase in gonadotrophin concentration in that the likelihood of sampling soon after the episodic release of hormone from the pituitary was increased. In 6 of the 10 sows, however, plasma FSH concentrations rose around the time of movement (Sows 174, 211, 212, 219, 248, 255) (Palmer et al, 1965; Crighton & Lamming, 1969) , and the oestrogen and progesterone concentrations reported here accord well with earlier published data for lactating sows (Molokwu & Wagner, 1973; Ash & Heap, 1975; Baldwin & Stabenfeldt, 1975; Parvizi et al, 1976 Henricks et al, 1972; Wilfinger, Brinkley & Young, 1973a, b; Rayford et al, 1974; Parvizi et al, 1976; Vandalem et al, 1979) and those for the post-weaning oestrus (Ash & Heap, 1975; (Brinkley, Rayford & Young, 1972; Bevers, Willemse & Kruip, 1978; van de Wiel et al, 1979) , and fall rapidly after weaning (Bevers et al, 1978; de Wiel et al, 1979) . Whilst lactation is not impaired by ovariectomy of the sow (Crighton & Lamming, 1969) , the rises in pituitary LH content and plasma LH concentration that follow ovariectomy of a cyclic or non-lactating sow are absent (Crighton & Lamming, 1969; Parvizi et al, 1976) . Plasma LH does rise, however, in entire and ovariectomized sows following weaning (Parvizi et al, 1976) . These data have been interpreted as indicative of an impaired negative feedback of gonadal steroids on pituitary function during lactation (Parvizi et al, 1976; Elsaesser & Parvizi, 1980) . Weaning is characterized by rapid follicular growth between cessation of suckling and oestrus, and accompanying uterine changes are indicative of oestrogen production (Crighton & Lamming, 1969) . The resumption of ovarian function after weaning may therefore be associated with a release from inhibition of LH secretion and ovarian response to circulating FSH following removal of the suckling stimulus. A progressive escape from the inhibition occurs with duration of suckling (Polge, 1972) . Elsaesser & Parvizi (1980) demonstrated that the normal positive feedback of injected oestrogen on plasma LH (see Foxcroft, 1978 ) is absent in early lactation but has partly recovered after 5 weeks, and suggests that such a recovery may be correlated with the progressive decline of plasma prolactin levels seen from parturition to weaning (van Landeghem & van de Wiel, 1978) . This progressive escape from inhibition with duration of lactation presumably explains the signs of follicular development observed in 2 sows in Group I.
